II-VIK(D^^y^ B B B fi. 6207229 *W*B#K:*5V^ 

Sfr^/3i$a^Etc:3g^$iir5^«fe^##$nTV>5(^!|^fi, Jornal of Physical 
Chemistry B, 103,3065(1999). *ffl«Hff j& 6319426 -^-l§l3#|B##flB) 0 

Ort^-JVT ^ ^&$mmffi\-,tctf})T? V/m&M^X ZnS i/x;H:ft5 
CdSe ^#^^yM B ^ B^7K4 , ^-^•«{c$*5^^^^$i^TV^^(Mx.^^ Nature 
Biotechnology, ^ 7 4 >s<—i?a V 2(2002)#BS)o Ld>U r.0^jfet±, 

^-yM 0 B B ^tE^^$nfc^:m'bM^$nTv>5(F!j^{i N *h#i*f3? 5990479 
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mmmm 0 ua>u mxma^ mmm^m^x^wm^m^nM^m-r^m^ 
Vf-r ; ^^mit^^mhmm^nx^^m^^ 2002-121549 

zw&te. ^(Dmm^MLx^m^m^^i-^m^^m^^^^ r 
tfrxz-r. iztm&mw&Mvmmw : ti-+ftxt£<. ^.\az±m0ki*T^}o^x¥ 

£ ^9 ISIJB/&S£ r i: t>£fl <bHT v^(#!l;ite\ Journal of CoUoids and 
Surfaces,202, 145(2002)#J$)o 

-e#, #^Bittg^*i-5^^T-o*t^^^ peg mm^mfci-sm. 
tfrxz, ^h^m^tfmmtm^ peg mm^mw^ ;m.i-m$mffi^*m^ 

mmmm-rz^ t&xzz peg«¥S^/^ 

xmm^^mm^Ttmmx^ s^iftt/ ^(D^mim^^^x^n^tco 
to^, #^^*^ia^>T-*^^^— /^Tfc^ peg fcmmxhz^kizsL 
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g LfCo Lt^U «t 5 * PEG tt, _blE#H 2002-121549 -^SKSBttO^ft* 
^f-JMSH^^JS^^-^— A-g-CfcS PEG ZnS v-^/w^^Ti-^ CdSe *MW*3£ 

i^fB(^$t5ri#f#6:t, ^peg (Dm.m^&TE'D'gmm 
%~t^£<9^ &w&^mmm^<oi&M&38&£.tfiz - 1 £ urn ^*mw 

#3S91K«fc*Ui, ft^tt*—A'&&&1-Z&¥-1%frT-A 300-20000 <D PEG 
ts ZnX(X tt 0, S, Se Xfc Te ^f)W->x^$:f ^T^x^M© II -VI 

peg y^«$H5 0 

*fe*»W^J:ttfdr, MIS PEG ^ N ^m^^r-^m. WH&TfltT** Kg, 

n - tfte PEG -e fe * WinZ^mfc-j- /ftf^j|*$n5, 
JEK:;*38Wte: ±*ui, ffrfa— ^n-ft^PEG^'i-^S(A)^ % 

M^t.tz*mmz£in&, K^mz.^*—j\sm*tt%w s m9t=?-%L 300-20000 

(D PEGtK^^, ZnX(X te, O, S, Se XI* Te Sr^i")©^*/!^ 

*tt* = Ti/^Witk<0 II-VI ^^^y^ H H B ^^i^S^$^5tulE¥^ 

*fc#3M3K.}:ftfi, 300^20000 (^xK 

ZnX(Xte, O, S, SeXfiTe lr^t)(7)yx/I/S:f t5 37yx;«W II-VI J£¥ 

ZnX(Xte, O, S, SeXnTe^i-)(Diy^^-t^>=iTiy^^m^<DIl-Vl 

300-20000 <75 PEG £r,g:/&£-£5Xm(B-2)£ ^tfrnjIE^^y i&T-tf) 

JEfc£fc*369§fc:J:*Lfi, jt*«l-f^-^S, teJgi:7/vfk Kg, 7ki£g, T 
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s 300-20000 (D^u-^m peg (Dm^mmm^ ^m^mmm^i-^^ 

peg mm^mi^i-y^^u^m^mmmum^mm^n 

&mw<D peg {«^«f / m^ipxr^-mm^ m.^- t^^o^t-^ h z>m, < 
t h)t*m\z<?x— ^s^tts^mto peg t, wj£<D*mm-st&&k& 

^PJcD^^^-f-5#^<D^#ft:-^y^ B B B « N ZnX(X fi % O, S. Se Xtt Te 
tr^-f)0^3i7K SP^x ZnO, ZnS, ZnSe Xfc ZnTe ©S'a^l'Sr^H-S ar^x/i/ 

te, CdS, CdSe, CdTe, ZnS, ZnTe Xttitlb^ 2«£Jl±^s#»f btbSo 
StZ/XIl CdSe -Cfc t> „ ZnS T"fc 5 ^t/g H B H ^f LV\, w©i p 

3(*S#fFH 6207229 -?§-M#) 0 
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*&&<D%fr&mifcrz>ft7£fttt<n peg it. K3m\^*—frm*nrrz. & 

300-20000, 0£ b< tt 500-10000, U< tt 1000-7000 <D 

PEG -CfeSo #:¥^J^*^ 300 *«t-Ctt, WbtLSJ^-Ky h©*#l«) p Iffll 

^j^s+^-e/j; < N 20000 %m*-Z>t peg i*<©^fW©lBl«t-«t 9, tuis^# 
HfflS#^^*^> peg f±. ^m^^s^b^ato^ps^^n^^f* 

mint, &to¥ft&&mwftizm^z&&iz^ K^m^*?-*— fM^T/v-x 

£^3, BP*, % ^*m^5tti^t^^TDZtt PEG f'fe^i t^f 
MgB^n-W^PEGtt. tflfctf, S:X 1 R 1 -(CH 2 CEJ Jl O)n-R 2 SH-C«$tt«, — 

-e, ^RMi. ^^o-7<D^b7K^s^^b. r 2 i~7 (Dmit^mm 

5—450 <£>SEf&-{?#>3o 
*mW<DftL^&ffij%-rz> PEG £ L-C, BfflS^-e^^nS^n -'etfrftPEG 

HfrlB^ aZlWtBtfe PEG tt, hdf:/-i^D/V-;HrM^Ji: 
U xf-l/y^^Klrl'n^it'Ca-T-fe^-^-co-t Kn^V^ PEG 

PEG <7)fc Ko^^S^tififtt^^ftJ; 
(Bioconjugate Chemistry, 11(6) 947(2000)) o 

£<0£5fc#ifcfc*5vvtwu mtf. iiSoPEG iRSi:, M*6»J/=-^^^^- 
*r*s K^fcttWRfcttW"*"* - £ <t f &M<B&**<D^ n ~ TIMtt PEG 
^^-C#, ^fciiim^PEG fciaaite. ^tSc^xn-W^PEG^btL^m, 
a Xl5a,»tiS?:l5li«l3A Lfc^-r n -^[4 PEG 

ffl ^-T" n -#^14 PEG Hta -TA-x t K-(o-t Kd^E- vW PEG fi, a - 
T i r ^- / V. 0) .t Kn^rv/^PEGcD^Tk^S^^^V^^-^^ 0 K^<fc 9 
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a-t Ko^->.(»-ft-^PEG> o -*^*>'>^- a) t-^ PEG, a-T5:/-co- 
A- PEG (2, Ztl^tl. a-T/Vxt K-a>-^— /V-PEG^il^ Bfrffc, TV^r 

*<D PEG AS, * K5; ^^^L-C^Lfc^^/^-Cfc^^, *A 

iufsPEG^^-r-5^^--^^, ttris^^y^^^^^s^^-r^o 
peg (D'gmmiA)^ &^wmmM*m-r us: fc<zrc*>o -c t> *v \, 

A^«}:t)iafP^#^it)a7c$tL. y^f> Ki: je^^^^^-^^o mis 

*{««j^w:, mem^r*- *m*G-r 300-20000 <d^v^^ 
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S, Se Xtt Te &7jk^)<D i/^jV^-fZ = T v^/MHii© II -VI 

A ^tt 5 y Hb b B OM^#5 fcfet, ZnX(X«, 0, S. SeXfcTeZ 
^)<Di/^£W1~3 =Tv^/Mffit© II- VI ^ h b h O^®^^7 *7 

^^^-^m^mi-^^^A 300-20000 ©*°yxfwyry =» — 
/wtK^ £ £ -3:5 XSCB-2) £ £^fr;>7 ?£(^T\ H 2 ©£1fe b v ^ 9 )^(- £ 9 # 

m i xtMB 2 (D^^ffiv^s#^^T•4^*■1-5 peg Rfjmm^mi^i- y 
&t# ran* i®m.mm* \f$?j»*$#mfhti 

SB 1 ©T^te. flfrffi^O^ASr^-rs PEG ? AJ&£ £SJ££-£5X 

a(A-l)<73#, ffrfS^^y^ H B B ?r^$-fr^xa(B-l)^T^5^, -*lb£:P]- 

SB 1 ©7f?&£ tte, fllx-fif. itufE^©^*^^ PEG h!l7M^ 

£ *X**HHIf^t#HSH^^oa^*^ ^A^^ETtc PEG 
HUIE PEG ffcSJSW:, iiflf, *m&tfx3m%T, 4-60^' 0.5-3 BfF^^-C 

7 vx-mffiztitc^mfci-y *£ B B B ©^®^# ^a^#ap$^ 

# -7A^-rs^##:-7-/^ B B B^#SXS(A-2)cD^ % jtufe^©^*^*-^ 

peg £ , fcxtewmmm t ^mmm t <om&& <p -e peg * xmcB-2) 
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tulSX^(A-2)cD^fi, ^fttt^'^#i^Ts 60~300°C, 1 B# 

* A£ CdS t UT#*0i-5 Citt'f 5 Q 
H&fEXg(B-2)£> PEG flsKJ&W:. ^F?§tfetf*#HMT\ 4~60 C CT* 0.5-3 

$ i wi2^tfcwt > peg itizmzmmmmt ttii, sijie^^ peg 

v/^DD^^y, h/loiy, ^rv^U-^ gfcgfcai^vK g^ggy^vK 

h7$ K^»*U<^ffc*t5, 

tt^r«K^K». »*r, mz*mte-}-y&£kmm& 2Axg/mi~20m g /mi mk/j: 

WT'&, TO(^f5, mS^^#^O^ft^-rs PEG SrK***-5&»&Sifc 
5V^ttS*ftftf^Xtt*7A^J:^9 4#^5H L *«r^-t-S PEG *#ifc*fc J: «3 

fH 1 3?.«^ 2 O^fe^iSl^ PEG {ktt£&it&\ZJt&1R<D&&&ft&\ZttL > 

ffiGM^TH^iK^^ ±^«fbic**©w«»iSE-efc9^ ^itf> -<yy>\ 
— :/yy. ^-^^y^^ff t^tiSo 

*mm<n peg WM^mfc-f-s ¥?j£#*&(D peg y *Nitf>^® 

it^t© PEG ^#^«fglrf t64M^^tt5i^ 

*mm<Dmi&mx°te, * ^A^Ltm^ peg £#^¥^#-?-y 
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ZnS ^A^£±Z CdSe !£ B B H (CdSe-ZnS ^aX^^OHB 

M 

^^y^BB^>^ft> Qu ^;J.Amer.Chem.Soc. ) 129(4)2049(2002)^IE«<Z)^- 

7 >f > 1.186ml(^T TBP £ BTrXS^v^y ^7 5 V 8.51mlCOT DOA £ B&"f)£r 
(CdSe ^-7 ^ H B B <7)^0|iM) 

#*p«\ aflEthftt* 3 # = y * ufc 3 ^ p -7 9 * 3^7^^>ti u 1Mb 

77 ->^(CdO)50.8mg RTJPXtT V 456mg £i*AU 150*0^0^5 r. t 

<9 cdo ^±^mm^rc 0 R^^m^n^x^mvtcm. b v 

;V7**-7 4 l/Hr**/ K 7.76g(^T TOPO tm^RXl^^r^^^T 5 > 7.76g(l^ 

T HDA kft-t^lmx^ 300 , C*T?#iai-5 w £ i «9 4ffi^0JcD^^#fc o 

T\ WIB-feUV^ft lml(Cd/Se = l/l)Sr'>y yJ^K J: !9 — £tabD;iKJES&H*& 

^s#P>tl/tr itcit) CdSe -^-y^B^^^tLTV^Sr i^itBLfc, lot, # 

fctifcKi&ifcf*, CdSe i-y ffiMtcomm-ehz n t ^ot, 

' <Zn/S^**Jfc<0fl«) 

f^f77^^^7;Wv^(aott^L, 1M ^Z^m. 

lml(lmmol). If* h y y f-As*/ V ^^^7 K 267 » l(1.257mmol)S.t> ? TBP 7.5ml 
Srv-y y^tiUiAtSJS^T Zn/S ^W^^#fcio ro^fcWg/Bitliu 

(CdSe-ZnS ¥^t/^| B «Wll) 
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mmx-mm^tc case i-;i&&<Dmm 2.5ml &*au 220°cKDm\^tc o 

mmZnyS^mm 1.4ml(Cd/Zn = l/4)£ 1 ffi/5®(D&mX*<&o < <9 IT Lfc c 

mth-t^. ioo^^^u 35 k 1 mmw&wtito R^mr^ m. 

CdSe-ZnS -f- J &M><D$®&&'&fr 0 
ZnS i^jESkMM^: CdS frjWLfc CdSe £^gjV 3ii#&(CdSe-ZnS-CdS £jl£± 

^ K 267 y l(1.257mmol)&I>* TBP8.5ml £ *y V y^ffK X <9 MA t, S ttit?: 
(CdSe-ZnS-CdS ^#7"/ ^Je^ES) 

?fciP<B\ f^ffS^ 3 ^ y ^ Lfc 3 5/P7^^=i^T^^V#iam^ 

1 X*mm bfc CdSe-ZnS ##^7 ^Htf)^ 2.5ml £2)P;i, * n u fcyUJ* £ 
^*Lfc^^> TOP O.lgRXf^T V >-M*> £ A 7.8mg IrlAL 220°C^P^ 
Lfc 0 Jgld, fufE S -g-^TiSffc 175 ju l(CdSe/CdS= 1/0.5 £ & 5 *)£ 1 1/5 l^^ig 

mx«$>^< 9 ir^Tbfco iTHTi, loor^-e^in ufc^, Hfci^ra 

j*#£^ttfc 0 SS^Tf, EOfc?S^#i£Sl*(2~lO ftSi)O^BBj|?M(:iW 

£$fcflf£i2rfr&, f**:^— S'a ^t£±9±»3*«:6fc*U CdSe-ZnS-CdS ^#^"7- 
/ 5£t«3&#fc 0 nhtlfcitmm^ CdSe ^fitf* 10 m mol/ 

ml zjvv A ^*p x.^ CdSe-ZnS-CdS ^m^i~ / *£&<£>?S&£f8*i 

a-T-fe^— /V-o)-^^-— A--PEG tf^J&f*. ^cilj^.Bioconj.Chem, 11(6)947 2000) 
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^v- KOS-a-^rfTofCo ^tbtLfca-T-fe^— /V- <o -OH-PEG (^^CtK^S^t^ ? 

3-7>r—/V-¥EG ^^UfCo a-Tir^— A'-ca-M— /U-PEG O^fifct, BB*&^Ji: 
^i^**^ K<&*«JH«*:»fe*-5 £ £ J: 0 USE U »W5^F-* 5000 SO* 
2000 2 a --g-flgft PEG £r#fe 0 # ibtl/c#— ^ n "W^tt PEG tiu 

'H-NMR GPC &fflV>T#tff bfc*£*. ^Wty^ s 3£*^*A£ftfcBT3£# 
^Stf) a -Tir * — yu- co -5^— A--PEG "CfcS - £ fcrflfeSB bfc 0 

mmmi 

PEG jjfg CdSe-ZnS ¥tft^<Plg 

mstm i t»p»uyt cdse-zns ^#^7^^^ ioo mmm 3 -cwh 

Istcm^&lftT-A 5000 O^t" p -Wtfett PEG 50mg RXf CdCl 2 1.65mg £Jgfi?$i3r 

^mmmm imi ^apx, £4#t\ Mm*3v^*b<9H^bfc 0 3o#gu n-~* 

V 10ml St* U ismmm 9ml SriDx.. 35 K: 5 b < m.w*n^ fc„ ft> 

^f&£-fetfcm^ UV(254nm)£BBtt bfc t d 5, TJt(7ktB)<^ Wil»fB#> £>*ifco 

$J*i£&Rj&£ltZZb\z£V)^T*-'g&fe'PEG CdSe-ZnS ^Sfr^ 
^i&#J2 

PEG mm CdSe-ZnS-CdS 

2 -CMR b fc CdSe-ZnS-CdS / <DWm 100 m \K , y V^Mf 

1ml &tmii0!l 3 "CPfii bfem^^ft 2000 <D—x n "^SEtt PEG 20mg * 
*Px., #4ftT, M^*3V^*b<«^b^:„ 30#^L n--^^ lOml&tfy >-g£ 
gHif^ 9ml ^*PX, JE^ 5 b < MWlt'iT^ fc 0 30 n-^f-> 10ml 

y ^mmrnm 9mi &apx. 5 ^mm\,<mw^n^>ti 0 mm. &mz-&it&te 

UV(254nm)«rRgW bfc TJI(*^)<^^i&ft^f&#> «bftfc 0 

#^T\ #^nfc^^m'«m230000gX20^)b, Sti»£2d*£-£fc 0 _L 

m&&ftM&. y >mmmm*imx., mm^r^^K 2 nua 9 igbfc 0 #btL^ peg 

CdSe-ZnS-CdS 1 H-NMR(D 2 0> «3t 64 ED&iMfrt 
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5 r £ K £ 9, PEG itikUirmm Lfc 0 r PEG gi^^n h y(O^^Si 

±mmm tfc peg wm cdse-zns-cds ^mi^u^m^^^Mz t v , 
%m s ^\^^ ] o s7 o c^£n-fz>mmyt<D&&fmk& iso mmmMvtKM^iit^ 

700nm) o ^(D&m. Sil^cD^b^< <bKi\ ^S^T^^T PEG#?fft 
CdSe-ZnS-CdS ^W^^^S.WtH-r 5 r £ #< ^Kl^ifc LTV^c 0 
W^itWi^ik^^M^ UV(254nm) trHS.lt Ufc £ - 5, * ^^75^K^#, 

If ^ V-PEG \&m%Ll- K $/ h <D|« 

m&M 3 T*1S l^tc^m^Mi 5000 O-^r n --Bt&ttPEG £ Lfc|&, 

lN^O.lNM^TLt pH=2.1 ^ Lfc 0 ^i&KiSV ^ 2 B#H«#Lfcm^, 
IN&^O.INtRM^-I- y !7A^p^pH=8 t bfc 0 ~<£>?g$t<ir> Sff^^J:^ 
Jfc£ U ^ffc^i" 5 - £ «k t> a -7;V7t K- <o -^isr- yU-PEG £ £fc 0 a -T/Ux 

MMTflH^Lfco 2 ^ramJ- NaBH 4 ^P^L, JEK. 1 B#WHJfe#Lfc 0 &-t 

A--PEG -CfcS w £ Sr 'H-NMR S.T>* GPC Mi 9 fflfefg Lfc 0 
»:,8S« 3 T*H«i L-fcm^^A 2000 CO— T" n ZLflU* PEG ©ffcb "9 K> 
ifST^^Hfcia-tf^^-co-^-^-— /V-PEG 3rfflV^ca*M^ H«>J 2 £ |5lfltt£fT 
V\ a-tf^^-cu-^— /KPEG ISm CdSe-ZnS-CdS ^fffif fl)5 V- 
PEG mm&* K y h (£^tt^JfrW|.)£W» bfc 0 

IH^^^iMct *K a -t< b * >- co yV-PEG mmm^- K .y h SrlUM Lfc 0 

#P>tLfcbr^^-PEG HFKMfrF-Ks' h&t/a-^ h v-. co 7U-PEG {^fft* 

hZttiffft PBS rtJJR^^^^y K^^/WbTfv 5 

^SrSsaaU ^iB.MT«#Lfeo 1 B^ram, ibfe*^ ^V£SlJ£UISMSfe* 400nm), 

9^itiot, a-f^V-co-^-yV-PEG tf«i»T-Ky bXlta-^ h^rv'- 
co /w-TEG WffiA* K*/hi, f^vy K-fbT if <£>*$H^&2Efc 
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1 . frm&^x— s^mzmir 300-20000 <D#v =- 

/i^, ZnX(X <X S> Se Xit Te ^f^v'xyUrf f§ =7->x;uM<0 II 

2. II-VI^^^-y^ B B H^=iT^ N CdS, CdSe, CdTe. ZnSe RXf ZnTe a> h ft 

^fl^^tt^ LTft 5!»#<0«6H 3 tf^ajfls^v «fc^ 0 
5. ^^^^^--^^^5^^^*300-20000 O^yxfi/y^y a — 
A-tR^£, ;&K$*i4Kfc, ZnX(Xte, (X S, Se Xtt Te ^ir)<D *s^;\>^ 
t^TViMIO II-VI ^^^-y|t B B B i:^S^$ii-Sff^^iai <D¥ 

6 . Jni^iZ^—^m^ir^^^A 300-20000 <D# ]) ^U>Jf V = — 

^TK^set* ->AiiiW$t5ii(A-i)i, &i>-c\ znX(x«. o, s, 

Se Xtt Te ^^f)©->x;^tt5 ^7->x/vij|© II-VI ^#^y £££ 
S, SeXftTe £^)W^/W£^-5 xrT^/Mtit© II-VI ^ S B H 

<D&mz# ^A$rft^p-rsxm(A-2)i:, #e>nfc*B^^7 ^a^-ts^ 

^fr^/;£ B B B <^$^ ^tft-;H*tt 5^^^*300-20000 © 
^yrc^-i^v^y =i— /W7K^«i:S:S/^$-li-5XS(B-2)t^-atflt*O^Hl <?3 

8. |»*©^40¥i»^>'tt^S:^5^ft^ttMfffl*mo 
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mmmm^m-r^^^^tmB^ peg mm^nw--y/n.i-* 
mfemi±®^mwmmttn*w$rrz> 0 *$m<ofom&<o peg mm^m&j-sftL 

Kmm^^—^mZ^'f ft+m. 300~20000 tf> PEG £ , ZnX(X ft 
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